Original Research: The effects of an educational intervention on the early management of oral lesions Oral lesions that are associated with human immunodeficiency virus (HIV) infection are often the first clinical signs of an underlying infection. This study aimed to test primary healthcare (PHC) nurses' knowledge and practices before and after an educational intervention on the detection and management of oral diseases, and in particular, those associated with HIV infection. A crosssectional study was conducted among PHC nurses who were employed in a range of clinical settings within the public sector (hospitals, clinics and nurse training colleges) in urban and rural areas in the uMgungundlovu Health District of KwaZulu-Natal. The convenience sample comprised 121 nurses who completed a self-administered questionnaire, undertook pre-education testing, were provided with educational material and underwent post-education testing. The obtained results showed that most nurses (90%) had received little or no undergraduate or postgraduate training in the examination, diagnosis or treatment of oral lesions. Analysis of the pre-education test results that pertained to the identification of a number of oral lesions revealed a mean correct response rate of 38.5%. Post-education results revealed a statistically significant (p-value < .0001) (24%) improvement to 62.4%. The provision of a basic education intervention can have significant effects on knowledge, treatment and referral patterns, and can lead to early diagnosis, treatment and improved quality of life for persons who are infected with HIV.
Introduction
The mouth is often the first site of disease 1 and oral lesions the first features of human immunodeficiency virus (HIV)/acquired immune deficiency syndrome disease (AIDS). [2] [3] [4] [5] [6] [7] [8] HIV infection presents a panorama of mucocutaneous manifestations 1, 3 that include fungal, viral and bacterial infections, as well as periodontal diseases, of which any one may be the presenting feature of the disease 5, 8 and may be a predictor of HIV infection in undiagnosed patients. Oral lesions that are identified during examination of asymptomatic at-risk individuals may be consistent with underlying immunosuppression. 3, 6, 7 The presence of oral candidiasis, oral hairy leukoplakia (OHL) and Kaposi's sarcoma strongly suggests HIV infection. 6, [9] [10] [11] [12] A recent study in Lesotho reported that 74.4% of patients who were HIV-infected presented with one or more oral mucosal lesions, of which only 30.4% were symptomatic. 13 Another study in Cape Town, found that 6% of the patients who first complained of oral symptoms were subsequently found to be diagnosed as HIV-positive. 3 Oral lesions may cause pain and discomfort and restrict food intake, leading to malnutrition and immunosuppression. 14, 15 Oral health and nutrition have a synergistic relationship. 15 The magnitude and impact of HIVassociated oral disease on dietary intake and nutritional status is well known. 15 This has serious implications for patients' health, since if left untreated, these oral manifestations can affect the quality of the patient's life. The early diagnosis of oral lesions that are associated with HIV infection, together with early referral and initiation of medical treatment, may lead to prolonged life and improved quality of life for HIV-infected persons. 15 HIV/AIDS treatments have shown considerable success in terms of longevity. The net result of improved HIV/ AIDS treatments is reflected in improved quality-adjusted life year and health-related quality of life indices. [15] [16] [17] With the implementation of the District Health System (National Health Act of 2004) in South Africa, patients are being dissuaded from seeking medical treatment at hospitals for minor ailments and non-lifethreatening conditions to local primary healthcare (PHC) clinics where they are managed by PHC nurses. 16, 17 Nursing educators and PHC nurses can play a pivotal role in the early identification, diagnosis and referral of patients who present for treatment as often they are the patient's first point of contact with the health system. These nurses are ideally positioned to identify persons who are potentially infected with HIV through a simple visual assessment of the mouth. They can refer patients for voluntary counselling and testing (VCT). VCT is an ideal entry point into the health system and has been described as a cornerstone in the prevention of HIV infection. As well as offering care and support services to patients who are identified as being HIVpositive following testing, 18 VCT is a key component of national AIDS prevention programmes in sub-Saharan Africa. [17] [18] [19] If patients are diagnosed early in the onset of HIV infection and receive appropriate medical interventions, they could experience a significantly improved quality of life. 20, 21 The nurse must be able to recognise the key features of oral disease and know when to refer patients for a medical and dental opinion. 22 Therefore, it is important to integrate oral health assessment and care into the practices of all medical and paramedical healthcare providers. 22 In clinical practice, oral health and hygiene is often not a priority and there may be a lack of oral health assessment protocols. 23 Mouth care is considered to be one of the most basic of nursing activities. However, during the initial patient examination, often scant attention is paid to the oral cavity unless the chief complaint relates to that area. Thus, an excellent opportunity to address the problem is missed. 23, 24 The need for the provision of oral health promotion and education information should be linked to early treatment of patients who are HIV-infected. Nurses' knowledge of oral health problems is often limited 24 because of lack of oral health education at the pre-qualification stage. Studies have shown that nurses lack the necessary knowledge to provide oral care [25] [26] [27] and oral care education 27 and so may be unable to undertake oral health promotion.
This study sought to assess nurses' knowledge and practices, and to demonstrate that an educational intervention could lead to theoretical knowledge improvement and lead to better practices and improved management of patients who are possibly HIV-infected. In 2010, South Africa had an estimated HIV prevalence rate of 15.4%. 20 In the same year, in the uMgungundlovu District, the HIV prevalence rate, as measured by antenatal clinic attendance reports, was 27.7%. 28 Geographically, uMgungundlovu is the largest district in the KwaZulu-Natal province. The population of just under one million is served by seven local area authorities through nine hospitals, 12 mobile clinics, 48 fixed clinics and four community health centres. 27 
Method
A cross-sectional study was conducted among a convenience sample of 121 PHC nurses within the public sector (hospitals, clinics and training colleges) in urban and rural areas in the uMgungundlovu Health District. Ethical approval to carry out the study was obtained from the Senate Research Ethics Committee of the University of the Western Cape. Gatekeeper permission was obtained from the uMgungundlovu Health District manager, the head of the KwaZulu-Natal College of Nursing and the chief medical officer of the uMgungundlovu (Msunduzi) Municipality. Informed consent was obtained from the respondents. Participants completed self-administered questionnaires, undertook pre-education testing, were provided with educational material (including a handbook), 29 and undertook post-education testing. Pre-education and post-education tests were constructed and administered by the researcher and consisted of the respondents being asked to identify oral lesions from 10 sets of photographs. Bias was reduced by administering the test anonymously. The respondents used their own unique codes and by sealing their answer sheets in the provided envelopes. These were only opened by the researcher at the end of the study. The study excluded student nurses and nursing assistants and was not limited to nurses who had undertaken specialised PHC nursing training.
Information that derived from the questionnaire included nurses' undergraduate and postgraduate training and experience, as well as their knowledge and awareness of oral lesions as predictors of HIV and their association with HIV/ AIDS. Statistical analysis was carried out using the statistical software SAS ® 2004 Version 9.1.1 (Cary, NC SAS Institute, USA). A p-value of < 0.05 was regarded as statistically significant. A simple correlation coefficient (Pearson's correlation coefficient) using the Z-test provided a correlation analysis of selected variables such as experience vs. knowledge. The test results were analysed using a linear model that included the effect of lesion type, and pre-education and post-education test results that defined the period of the evaluations and the interaction between them. Descriptive statistics were calculated and parametric statistics used to analyse the data.
Results

Study sample and profile
Two hundred and sixty-seven nurses at six institutions were approached to participate in the study. One hundred and twenty-one nurses participated (a response rate of 45%). The majority were female (88.4%). The mean age was 41.4 years with a standard deviation of ± 9.83 years. The qualification mix encompassed three nursing qualification levels: the two-year Enrolled Nurse Certificate (13.2%), the 3-4-year Diploma in Nursing (Registered Nurse) (69.4%) and the fouryear Degree in Nursing (Professional Nurse) (17.4%). The participants had a mode of 15.5 years of experience as a PHC nurse and a mean of 22.75 years of nursing experience (standard deviation ± 6.32).
Primary healthcare nurses' knowledge, practices and training in oral conditions management and voluntary counselling and testing
The respondents (n = 121) reported differing exposure during their undergraduate training in the examination, diagnosis and treatment of oral conditions. 65.3% reported that they had received a basic overview, 9.9% that they had received in-depth training and 24.8% that they had not received any training. Most (80%) were not trained in VCT, and of the 20% who did receive VCT training, only 10% indicated that this training included the diagnosis and management of oral conditions. More than two thirds (70.2%) of nurses reported that they encountered oral health problems often. Seventy per cent reported that they referred patients for general dental check-ups. Nearly all of them identified the need for an alternate cadre of oral healthcare worker, i.e. a community oral health information worker who could deliver oral health promotion messages to patients while being based in the PHC facility. Figure 1 reflects nurses' examination practices that related to patients' mouths. Thirty-nine (32.2%) nurses indicated that they always examined patients' mouths. Sixty-five (53.7%) occasionally examined patients' mouths, while 17 (14.1%) acknowledged that they never examined patients' mouths. Of the 104 nurses who either always or occasionally examined patients' mouths, only 59 (57%) were comfortable doing so and 75 (72%) indicated that they would benefit from additional training when assessing the oral cavity. This indicates that additional training could lead to an increase in the number of nurses who examine patients' mouths.
Results of pre-education and post-education testing
The nurses participated in pre-education and post-education testing. For all of the variables (see Table I ) except "dental caries", there was a significant improvement (p-value < 0.05) between the pre-education and post-education test results in the nurses' ability to correctly identify and recognise these conditions.
Correlation of certain variables, using a simple linear correlation coefficient (Pearson's correlation coefficient), was carried out using the Z-test. These correlations are crosstabulated in Table II . A p-value of < 0.05 was regarded as statistically significant.
No correlation exists between any of the variables as the p-values are not statistically significant. These results reveal that the age, experience and qualifications of PHC nurses had no impact on their referral patterns, nor did a knowledge and awareness of HIV preindicative oral conditions have an impact on their referral patterns.
Discussion
Training in the diagnosis and treatment of oral conditions
In many instances, South African PHC nursing staff serve as substitutes for medical practitioners. 29, 30 It may be argued that they are expected to be competent in the assessment, diagnosis and treatment of patients with training input that is current and relevant. Demand for PHC services has increased because of ageing populations, rising patient expectations and reforms that have shifted care from hospitals to the community. 29, 30 Simultaneously, the supply of doctors is limited. There is increasing pressure to contain costs in these times of economic recession. 16, 31 Numerous studies have reported that nurses lack the necessary oral care knowledge 24, 25, 28, 31 and sufficient education to render appropriate oral care. 32, 33 These findings are supported by this study. Therefore, it is understandable that 14% of the nurses did not undertake an examination of the oral cavity when conducting an overall examination of the patient. This study showed that a large number (85.3%) of the nurses had not received any education on how to render oral health care to patients since qualifying. The rest had not received any education in oral health care at all. There is a crucial lack of training of nursing practitioners in the examination, diagnosis and treatment of oral conditions, at both an undergraduate and postgraduate level. Arguably, this will have a detrimental effect on the holistic treatment of patients.
In countries with widespread HIV epidemics, such as South Africa, provider-initiated HIV testing and counselling are recommended to all patients who attend health facilities, regardless of whether they show signs or symptoms of underlying HIV infection, and regardless of their reason for visiting a health facility. 33 The clinical diagnosis of oral diseases that are strongly associated with HIV is relatively straightforward. 34, 35 Oral examination has gained greater importance as studies have shown that in more than 50% of cases, the first sign or symptom of underlying infection occurs in the mouth. Patients of unknown status who present with these lesions are ideal candidates for VCT. 32 The ability to provide VCT should not be the exclusive domain of VCT practitioners, but should be an essential component in the armamentarium of every healthcare worker, 14 including dental practitioners. 18 Early detection of HIV infection improves prognosis and reduces transmission. 28 This study recommends that all patients, regardless of their chief complaint, have their mouths assessed for the presence of oral lesions that are associated with HIV infection.
Just over two thirds of the nurses only occasionally or never examined the mouth. This presents a missed opportunity to identify oral lesions that may be pathognomonic of HIV/AIDS infection in a country where the prevalence of HIV infection is known to be high. Eighty-seven per cent of the nurses referred all cases with HIV/AIDS oral manifestations for VCT. This is encouraging as prevention of oral complications and the provision of oral care can avert life-threatening infections and lead to better health and quality of life outcomes for patients. 21, 24, 25 With easily diagnosed conditions such as OHL, a simple visual assessment can confirm its presence. 24 OHL has been shown to be highly predictive of AIDS since 83% of patients with OHL develop AIDS within the next 31 months. 34 
Human resources
Africa suffers from the world's most profound crisis in human resources for health. Thirty-six out of 57 African countries face healthcare worker shortages. 31 It is estimated that in order to provide antiretroviral therapy in a resource-limited setting to 1 000 patients, the staffing requirements should be 1-2 medical doctors, 2-7 nurses, 1-3 pharmacy staff, two counsellors, a community outreach worker, a social worker, a part-time psychologist, a receptionist, a project manager and a data entry clerk. 31 It can be inferred that if there was early diagnosis, treatment, further prevention of HIV infection and improved quality of life for persons who were HIVinfected, that considerable human resource cost-savings and reallocation of health human resources could be achieved. These economic and human resource reallocation benefits are especially relevant and important in KwaZulu-Natal (the province in which the uMgungundlovu District is situated). The costs and shortages of human health resources are compounded by human resource demands that are made by the emergence of multidrug-resistant and extensively drugresistant tuberculosis 31 and the explosion of other chronic diseases.
Oral health education
Nurses' knowledge of oral health is often limited 32 because of the absence of education at the pre-qualification stage. 26 It is imperative that nurses have adequate knowledge to be able to provide oral health education and advice to patients when carrying out holistic management of patients. The majority of nurses reported that they provided oral health care education without prompting. This is a positive sign that indicates that patients were receiving optimal health care. It is essential that nurses provide oral health care and advice to patients as good oral health is required in order to eat healthy foods that require chewing for the maintenance of an effective immune system and to regain weight that might have been lost during the course of the progression of the HIV disease.
Pre-education and post-education test results
The test results are significant, except in the case of dental caries, and show diverse responses to the identification of photographs that depicted a variety of oral conditions. The most commonly identified oral lesions in both tests were oral candidiasis, angular cheilitis and parotid gland enlargement, in keeping with results that were obtained in a similar study carried out in Lesotho. 13 Following basic education, notable improvements were demonstrated in the identification rates of conditions that are highly predictive of HIV/AIDS (OHL, Kaposi's sarcoma and molluscum contagiosum). This clearly indicates that further continuous and sustained education and training in the identification, diagnosis and treatment of oral conditions could be highly beneficial to both nursing practitioners and patients. Such education should constitute a significant element of the curriculum design of basic and postgraduate nursing training courses. This education and training would be particularly beneficial to the nurses in the study who are confronted by a large number of undiagnosed patients who are infected with HIV on a daily basis.
Conclusion
This study sought to assess nurses' knowledge and practices and to prove that an educational intervention could lead to short-term theoretical knowledge improvement, better treatment and referral practices and the improved management of patients who are potentially infected with HIV. This study demonstrates that diagnosis by PHC workers might have an economic significance, such as lower treatment costs. The early identification of oral lesions that are strongly associated with HIV infection could result in the provision of early testing, diagnosis and treatment interventions and lead to an improved prognosis for patients who are HIV-infected. Other benefits include prolonged life and reduced pain and suffering from opportunistic diseases, early behavioural changes, a decrease in the HIV opportunistic disease burden and an improvement in the quality of life of individuals who are HIV-infected.
21,24
Recommendations
The need for improved education and training at a basic and postgraduate level in oral health and in the early identification, treatment and referral of oral manifestations is clearly highlighted. The provision of a basic oral health education intervention produced statistically significant improvements in nurses' knowledge of the oral manifestations of HIV. Such education should be beneficial to all nurses in their holistic management of patients who present for treatment at PHC facilities. All patients should undergo an examination of the mouth as a matter of routine assessment when attending a PHC facility with any type of complaint, or when receiving treatment.
